Acute posttraumatic enophthalmos, in absence of direct injuries of the globe is generally due to blowout fractures with herniation of the orbital soft tissues in the adjacent paranasal sinuses. It can be associated with visual deficits, diplopia, eye movement defects, hemosinus, and locoregional sensibility defect. In patients with radiologic evidence of orbital soft tissue herniation in the paranasal sinuses or increases in significant orbital volume, enophthalmos can be clinically recognized immediately or several days after periorbital swelling and/or emphysema reduction. 1, 2 In the absence of these radiological findings, enophthalmos is rare and may be attributed to volumetric orbital content reduction induced by ischemic liponecrosis or posttraumatic fibrotic scarring of orbital soft tissues.
1,3
Late enophthalmos is uncommonly associated with the remodeling of orbital walls in nondisplaced fractures without primary orbital volume modifications. We present a case of bilateral multifragmentary composed orbitozygomatic fracture, which was diagnosed and treated at the Maxillo-Facial Surgical Department of Hospital Ca' Granda Niguarda of Milan, with delayed monolateral enophthalmos 2 months after trauma may be due to atelectasis of the maxillary sinus.
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Abstract
Acute posttraumatic enophthalmos is a well-known symptom occurring in orbital blowout fractures. Its late onset in the absence of radiologic evidence of displaced fractures is rare and traditionally attributed to ischemic liponecrosis or fibrotic scarring of endo-orbital soft tissues. In this article, we describe a case of facial trauma, diagnosed and treated at the Maxillo-Facial Surgical Department of Hospital Ca' Granda Niguarda of Milan, in which delayed monolateral enophthalmos is associated with CT evidence of remodeling of orbital walls attributed to atelectasis of the maxillary sinus, as occurs spontaneously in patients suffering from silent sinus syndrome (SSS). Despite that classic criteria exclude traumatic etiology of SSS, recent literature suggests the possibility to include it. Our case is the first reported in literature supported by complete clinical and radiological documentation obtained before and after the condition established itself. The analogy with cases of spontaneous obstacle of aeration allows us to choose "two-step" surgical treatment with endoscopic uncinectomy and antrostomy and a delayed surgical correction of orbital volume to improve aesthetic results. The case described in this article and the review of the literature may focus physicians' attention on evaluating the possible traumatic changes in the physiologic sinus drainage system.
Case Report
The patient is a 27-year-old man who suffered facial trauma by crushing at the workplace (►Fig. 1a, b).
He was transported to the emergency department of the trauma center, Hospital Ca' Granda Niguarda of Milan. Clinical evaluation showed malocclusion with right mandibular parasymphysis mobility and lower jaw movement limitation, but without upper jaw mobility or nasal/oral bleeding; bilateral periorbital ecchymosis was present but without diplopia, bilateral ocular movement defects nor esoenophthalmos, or sensibility defects in the face.
Volumetric computed tomographic (CT) scan showed a displaced bifocal fracture of the mandible and a not displaced, bilateral and multifragmentary orbitozygomatic fracture with bilateral maxillary hemosinus and a nondisplaced fracture of the orbital floors without herniation (►Fig. 2a-c).
After 5 days the patient underwent surgery for bifocal mandible fracture open reduction and internal fixation. The operation was performed under general anesthesia with nasal intubation in the right nasal cavity. The middle third fractures were not indicated for surgical treatment. The postoperative CT scan showed good mandibular fracture reduction and stability of the other facial fractures. The patient had a regular postoperative follow-up and physiologic healing.
After 3 months, the patient went to the emergency unit because of self-observation of left enophthalmos with hypoglobus and deepening of the upper homolateral superior palpebral sulcus, occurred in the previous 24 hours. No vision defects, diplopia, ocular movement deficits, or facial sensibility modifications were found (►Fig. 3a, b).
The patient did not report recent facial trauma or rhinosinus infection. Ophthalmological-orthoptic evaluation excluded ocular pathology with normal Hess-Lancaster test, no diplopia, and visual acuity problems. A maxillofacial CT revealed a complete occlusion of the left sinus meatus, monolateral atelectasis of maxillary sinus, presence of endosinus inflammatory material, and complete resolution of the controlateral maxillary hemosinus.
All the walls of the left maxillary sinus (in particular the lateral, posterior, and the orbital floor) presented a centripetal collapse with widening of the pterygopalatine and left infratemporal fossa, accentuation of the upper concavity of the orbital floor, and consequently augmentation of orbital volume with retroposition of the left eyeball (►Fig. 4a-c).
First, the patient was treated with antibiotics and steroids, then with functional endoscopic sinus surgery (FESS). An uncinectomy and antrostomy in the middle meatus were performed to aerate the left maxillary sinus.
Two months after surgery, a progressive, partial, and spontaneous left enophthalmos correction was achieved and then the clinical result was stabilized. No functional deficits occurred after surgery and a CT after 6 months showed the left sinus was aerated and the sinus walls less deformed (►Fig. 5a-c). Fig. 1 (a, b) Clinical view of the patient 5 days after the trauma, prior to bifocal mandible fracture surgery. Eighteen months after the endoscopic treatment, the patient underwent morphological surgical correction by left orbital floor reconstruction with a titanium mesh, through a transconjunctival approach. After 30 months, the patient now has satisfactory and stable results (►Fig. 6a, b and ►Fig. 7a, b).
Discussion
The clinical and radiological presentation of our patient is similar to SSS, but it does not support all the diagnostic criteria ( ►Figs. 8a, b) . The first case of enophthalmos after atelectasis of the maxillary sinus was described by Montgomery in 1964. 4 In 1994, Soparkar et al described 19 cases of spontaneous monolateral enophthalmos with radiologic homolateral maxillary sinus atelectasis and classified them as "silent sinus syndrome" (SSS).
5
The etiopathogenetic mechanism seems to derive from a maxillary sinus meatus obstruction with consequent hypoventilation, atelectasis, mucous retention and air reabsorption by the sinus mucosa with development of subatmospheric intrasinus pressure and consecutive centripetal sinus wall collapse.
6-8 Fig. 3 (a, b) Clinical condition of the patient 3 months after the trauma; the occurrence of left enophthalmos, hypoglobus and deepening of the left superior palpebral sulcus can be noted. According to this classification, the case reported in this work is not a classic SSS because it likely has a posttraumatic origin. In recent literature, the possibility is suggested to include posttraumatic cases in the SSS 9 in the absence of primary traumatic orbital volume modification. In 2004 Gagnon et al published the case of a 50-year-old man with a small displaced fracture of the orbital floor and medial wall with herniation of a modest amount of orbital soft tissue. In the absence of symptomatology, the patient underwent conservative treatment and 2 months later he developed a clinical and radiologic maxillary sinus atelectasis, similar to an SSS. The author attributed this to hypoventilation of the sinus due to maxillary meatus obstruction by orbital content herniation. In 2005 Ross and Kersten described a similar case in a 27-year-old man with enophthalmos, hypoglobus, accentuation of the superior palpebral sulcus, and radiological finding of atelectasis of the maxillary sinus 6 months after facial trauma with a moderately displaced fracture of the orbital floor, which was acutely asymptomatic and not surgically treated.
10
Other authors described the role of the herniation of orbital content in the SSS. In 2003, Rose and Lund reported the effects of the obstruction of maxillary ostium by herniated orbital fat after orbital decompression in 6 patients with dysthyroid orbitopathy.
11
In 2008 Montezuma et al published two cases of enophthalmos respectively at 4 and 27 years after a facial trauma. The first patient, a 27-year old man, had previously suffered a direct eye trauma. The second one, a 34-year-old woman, had a primary nasal fracture reduction and a secondary rhinoplasty (10 years later). The authors did not publish the diagnostic images acquired following the trauma to demonstrate the primary effects on orbital volumes. The CT images of the second patient were acquired after the suspected atelectasis of the maxillary sinus occurred. These show a modest thickening of the Schneider membrane without obliteration of the sinus cavity, which was aerated but atelectasic. 12 Pawar et al reported a case of a 32-year-old patient with maxillary sinus atelectasis who underwent surgical reconstruction for a displaced fracture of the right orbital floor and medial wall. The author published a single CT image acquired after the occurrence of enophthalmos. This image shows hypoplasia of the right maxillary sinus, its obliteration by inflammatory material, the presence of reconstructive lamina on the displaced floor fracture, and the persistence of an untreated displaced fracture of the medial wall.
13
In 2004, Hobbs et al. reported a 27-year-old patient with a clinical and radiological presentation compatible with SSS attributed to a trauma caused by nasal intubation performed 1 year previously. The authors thus proposed a new etiopathogenetic hypothesis for acquired atelectasis of the maxillary sinus.
14
The case described in this article is the first reported in literature with complete radiological documentation of orbital trauma without primary orbital volume modification or soft tissue herniation. The analogy of the clinical-radiological findings with cases of spontaneous occurrence has allowed us to hypothesize that the etiopathogenesis is an obstacle to the aeration of the affected maxillary sinus. The patient therefore underwent endoscopic uncinectomy and antrostomy on the left maxillary sinus as indicated for patients suffering from SSS.
In agreement with literature, 15,16 the histological and microbiological analyses of sinus content showed a nonspecific chronic flogosis, which was negative for bacteria and fungi at culture test. Endoscopic treatment is the first phase in the corrective procedure recommended by most literature. The second phase consists in surgical correction of the orbital volume and the aesthetic results. 12,17-24 Some authors described the possibility of performing a one-step surgical operation to reestablish the correct maxillary sinus aeration and the right orbital floor morphology.
3,8-10,16,25-29
For our patient, we decided to first ensure maxillary sinus ventilation and to defer the orbital floor correction in absence of any functional disorder. This reduced the risk of infective complications and allowed the maxillary sinus to spontaneously remodel after the etiological cause was removed by endoscopy.
12,17-24
The recommended follow up before the second surgical step varies between 2 and 12 month; in literature the complete resolution of clinical symptoms after first procedure is described.
The uniqueness of this case is the late occurrence of enophthalmos after a composed orbital fracture without soft tissue herniation, due to atelectasis and deformity of the maxillary sinus.
This etiopathogenetic hypothesis is supported by complete clinical and radiological documentation obtained before and after the condition established itself. None of the cases previously reported in literature was completely documented with a CT scan and clinical pictures.
The presence of rim fractures could have decreased the resistance of the orbital floor, which would contribute to accelerating the deforming effect of negative intrasinus pressure, probably caused by direct damage to the ostiomeatal complex. This case, although closely connected to traditional diagnostic criteria, cannot be strictly attributed to SSS. 8 The absence of symptoms, the clinical-radiological analogy, and the common pathogenetic mechanism have provided the rationale for the endoscopic treatment and the later surgical correction of residual morphoaesthetic defects.
